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(57) A subscriber data control method in a mobile 
communication network which reduces the processing 
load on a mobile switching center and can effectively 
use the resource of a visitor subscriber data area is pro- 
vided, the subscrtoer data of the visitor mobile station is 
not deleted in response to the subscriber data delete 
request from its home mobile switching center due to a 
fact that the visitor mobile station has further moved to 
another service area, and the state of the registered 
subscriber data of the visitor mobile station is set as the 
inactive holding state from the active state, and thereat- 

Fig.9 



ter in the case where the visitor mobile station returns to 
the subject service area within a predetermined period 
of time and again performs the location registration, res- 
toration of the subscriber data of the visitor mobile sta- 
tion can be made by only changing the state of the 
subscriber data from the inactive state to the active 
state. With respect to the subscriber data being put as 
the inactive holding state, it is deleted if no location reg- 
istration is made within a predetermined period of time. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 5 

[0001] The present invention relates to a subscriber 
data control method in a mobile communication net- 
work, and more particularly to a subscriber data control 
method in a mobile switching center when a visitor 
mobile station has entered into a service area controlled 
by the mobile switching center. 

2. Description of the Related Art 

[0002] The mobile communication network is consti- 
tuted by a plurality of mobile switching centers as the 
backbone nodes of a communication network and a plu- 
rality of base stations which are controlled by the mobile 
switching centers and providing radio communication 
areas (cells). In the actual mobile communication net- 
work, a base station control unit that controls the base 
stations exists between each mobile switching center 
and each base station, but the technique related to the 
present invention is not directly involved in the existence 
of the base station control unit. Accordingly, description 
is made assuming that the base station control unit is 
contained in the mobile switching center. 
[0003] When a person is newly registered as a mobile 
communication subscriber (hereinafter referred to as 
"mobile station") with respect to a mobile communica- 
tion network provider that manages the above-men- 
tioned mobile communication network, subscriber data 
relating to the mobile station is registered in a mobile 
switching center that handles a service area in which 
the mobile station is normally used. The subscriber data 
includes various data given to each mobile station indi- 
vidually, and made up of as the representative data, a 
subscriber number allocated to the mobile station, a 
equipment number of the mobile station, the contents of 
service subscribed, registered location information, and 
soon. 

[0004] Also, as described above, the mobile switching 
center is a backbone node of the mobile communication 
network, and controls a plurality of base stations which 
provide a plurality of radio communication areas (i.e. 
cells) as a service area. Therefore, there are a plurality 
of service areas in the mobile communication network, 
and each of service areas are managed and controlled 
by the respective mobile switching centers. With respect 
to a particular mobile station, a mobile switching center, 
in which subscriber data of the mobile station is regis- 
tered, is called a home mobile switching center, and a 
service area controlled by the home mobile switching 
center is called a home service area. On the other hand, 
a mobile station, which is locating in a particular service 
area and its subscriber data is not registered in a mobile 
switching center managing the service area, is called a 



visitor mobile station to the mobile switching center. 
[0005] When a mobile station has moved from one 
service area to another service area, the mobile station 
is informed that it has moved to a different service area 
by broadcasting information transmitted in respective 
service areas. Then, the mobile station performs a loca- 
tion registration operation to notify the mobile communi- 
cation network that the mobile station has changed the 
locating service area. 

[0006] Fig. 1 is a block diagram for explaining a control 
operation when the mobile station moves around the 
mobile communication network. The structure of the fig- 
ure will be described. 

[0007] Mobile switching centers (MSCs) 1 to 3 consti- 
tute a service area H, a service area A and a service 
area B by base stations (BSs) 1 1 to 1n, 21 to 2n and 31 
to 3n, respectively. A mobile station (MS) 4, its sub- 
scriber data has been registered in the MSC 1 , is mov- 
ing through respective service areas. As described 
above, the MSC 1 is called "home switching center" to 
the MS4 because the subscriber data of the MS 4 is 
registered in the MSC 1 , and also the service area H is 
called "home service area". On the contrary, since the 
MSCs 2 and 3 are mobile switching centers to which the 
MS4 is going to visit, respectively, they are called "des- 
tination A MSC" and "destination B MSC" to MS4. 
[0008] In the mobile communication network thus 
structured, the control operation in the case where the 
MS4 has moved from the service area H to the service 
area A will be described. 

[0009] Upon entering the service area A, the MS4 
receives a location registration area number announced 
by the base stations constituting the service area A and 
discriminates that the location registration area number 
is not identical with that stored in the self mobile station. 
As a result the MS4 knows that it has moved to a new 
location registration area (= a service area), and renews 
the location registration area stored in the self mobile 
station for a new location registration area number, and 
notifies the mobile communication network that it has 
moved to a different service area by transmitting a loca- 
tion registration signal. 

[0010] The MSC 2 of the service area A, which has 
received a notification of the location registration by the 
location registration signal transmitted from the MS 4 
through one of base stations in the service area A, per- 
forms the location registration request operation for the 
MS 4. The MSC 2 requests the MSC 1 , which is the 
home MSC of the MS 4 and discriminated by a equip- 
ment number transmitted with the location registration 
signal, to register a new location of the MS 4 (i.e. serv- 
ice area A), and also request the MSC 1 to transfer the 
subscriber data relating to the MS 4. Then, the MSC 1 
renews the location registration information of the MS 4 
registered in the subscriber data, and transfers the sub- 
scriber data relating to the MS 4 to the MSC 2. The 
MSC 2 registers the subscriber data of the MS 4 trans- 
ferred from the MSC 1 as visitor subscrtoer data in a 
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subscriber data storage area of visitor subscribers. 
[0011] A call to be terminated to the MS 4, which is 
visiting the other service area, is first routed by the MSC 

1 which is a home MSC of the MS 4, and it is discrimi- 
nated that the MS 4 exists in the service area A by refer- s 
ring to the location registration information stored in the 
MSC 1 . Then, the call is routed to the MSC 2. The MSC 

2 refers to the subscriber data stored in the subscriber 
data storage area of visitor subscribers, and instructs 
base stations in the service area A to transmit a paging 10 
signal for the MS 4. As the equipment number of the MS 

4 is designated in the paging signal, the MS 4 replies to* 
the paging signal when the equipment number of the 
MS 4 coincides with the equipment number designated 
in the paging signal, and then, the call is terminated to is 
the MS 4 which has responded to the paging signal. 
[0012] Also, in the case of dealing with a call origina- 
tion of the MS 4 by the MSC 2, the MSC 2 refers to the 
subscriber data in response to the call request from the 
MS 4, and performs a call origination control in accord- 20 
ance with the subscriber data of the MS 4. 
[0013] When the MS 4 further moves, and is entering 
the service area B, the MS 4 transmits the location reg- 
istration signal in the same manner as the operation 
performed at the service area A. As the result, the MSC 25 

3 requests the MSC 1 to register the new location of the 
MS 4 (service area B) and to transfer the subscriber 
data of the MS 4. The MSC 1 responds to the request, 
and transmits the subscriber data of the MS 4 to the 
MSC 3. When the MSC 1 knows that the service area in 30 
which the MS 4 exists has been changed, the MSC 1 
transmits a subscriber data delete request to the MSC 2 

to delete the subscriber data of the MS 4 which is no 
longer required in the service area A. The MSC 2, which 
has received the subscriber data delete request, 35 
deletes the subscriber data of the MS 4 stored as the 
visitor subscriber data, and sends a delete response 
back to the MSC 1. 

[0014] As described above, in the mobile communica- 
tion system, with the movement of the mobile station, 40 
the subscriber data transfer request and the subscriber 
data delete request are frequently transferred between 
mobile switching centers, and also the subscriber data 
registration operation and the subscriber data delete 
operation are similarly frequently performed in each 45 
mobile switching center. 

[001 5] Subsequently, referring to Fig. 2, the tendency 
of the service area structure in the mobile communica- 
tion network will be described. 

[001 6] The service area structure in a large city area so 
tends to form concentric circulars by each service area 
as shown in Fig. 2(A). This aims for expecting such an 
effect" that traffic in each of the* service areas is dis- 
persed more as compared with the service area struc- 
ture forming the wide stretch in the X-Y axial directions ss 
as shown in Fig. 2(B). 

[001 7] For example, it is assumed that the down towns 
exist at positions shown in the figure. Since it is pre- 



sumed that the mobile station moves along the down 
town, in case of the service area structure of Fig. 2(B), 
a condition tends to occur that the traffic is concentrated 
in the service area 2 and the service area 4 but there is 
little traffic in the service area 1 and the service area 3. 
On the contrary, in case of the service area structure of 
Fig. 2(A), the occurring traffic is dispersed in the respec- 
tive service areas 1 , 2 and 3. This dispersion of the traf- 
fic is desirable because it is effective from the viewpoint 
of an equipment plan in the mobile communication net- 
work. 

[001 8 J In the control: operation of thamobiiev<XNTiffiurv 
nication switching center, an internal processing load 
relating to the control operation to be performed for the 
movement of the mobile station is the same amount as 
or larger than that of the control operation for handling 
to a call as compared with the switching center of a fixed 
communication network. 

[001 9] In particular, in the mobile communication net- 
work in which the concentric circular service areas are 
disposed as shown in Fig. 2(A), because the movement 
of the mobile stations which crosses from one service 
area to another service areas is severely increased, the 
registration and the deletion for the visitor subscriber 
data are frequently carried out, and the number of con- 
trol signals for the registration request and the deletion 
request is increased. In addition, in the case where the 
mobile station existing in the vicinity of the boundary of 
the service area moves unsteadily, the location registra- 
tions are frequently carried out at relatively short time 
intervals until the mobile station finally enters any one of 
the service areas. 

[0020] This results in that an unnecessary load is 
applied to the mobile switching center because the 
above-described registration process and the deleting 
process for the visitor subscriber data are frequently 
carried out. Especially under heavy traffic conditions, 
the load of such internal processing affects call connec- 
tion processing, which is inherently performed by the 
mobile switching center, and results in the problem that 
the call connection processing is suspended, in the 
worst case. 

[0021 J Also, the mobile station belonging to another 
service area seems to be existing in the visiting service 
area as far as it has performed the location registration 
in the visiting service area, and the subscriber data of 
the mobile station transmitted from the home switching 
center is always held in the memory area for the visitor 
mobile station until receiving a deleting request from the 
home switching center. 

[0022] In the case where a user of the mobile station 
in the visiting service area turns off the power of the 
mobile station and has moved away to another service 
area, or a user of the mobile station in the visiting serv- 
ice area goes to an underground area, where a radio 
signal is received, and has moved to another place by a 
subway, the visitor subscriber data of those mobile sta- 
tions held in the mobile switching center are no longer 
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necessary. The visitor subscriber data of such mobile 
stations are held until the home switching center 
receives the location registration request of the mobile 
station from another mobile switching center and recog- 
nizes that the mobile station has moved to another serv- 
ice area, and this results in the problem that the memory 
area for the visitor subscriber data is used in vain. 

SUMMARY OF THE INVENTION 

[0023] The present invention has been made in view 
of.- the above-described circumstances.* .It- is u thus an 
object of the present invention to provide a subscriber 
data control method in which the load on a mobile 
switching center does not increase even if the registra- 
tion and deletion of the visitor subscriber data is fre- 
quently carried out, and the subscriber data of a visitor 
mobile station which does not exist in the service area is 
deleted so that the resource of the mobile switching 
center can be effectively used. 

[0024] In order to solve the above-described prob- 
lems, according to the present invention, there is pro- 
vided a subscriber data control method in a mobile 
communication network in which subscriber data of a 
mobile station is transferred from a home mobile switch- 
ing center to a destination mobile switching center when 
the mobile station moves from a home service area con- 
trolled by the home mobile switching center to a destina- 
tion service area controlled by the destination mobile 
switching center, and performs a location registration in 
the destination service area, the method comprises: 

(1) registering the subscriber data, in the destina- 
tion mobile switching center, transmitted from the 
home mobile switching center in response to a 
location registration request by the destination 
mobile switching center in accordance with the 
location registration performed by the mobile sta- 
tion; and 

(2) changing the state of the registered subscriber 
data from an active state representative of an oper- 
ating state to an inactive state representative of a 
holding state in response to a subscriber data 
delete request, which is caused by a recognition of 
movement of the mobile station to another service 
area, by the home mobile switching center. 

[0025] Also, the subscriber data control method 
according to the present invention is further character- 
ized by: 

(1) changing the state of the registered subscriber 
data from the inactive state to the active state when 
receiving a location registration from the mobile sta- 
tion within a predetermined period of time after the 
state of the registered subscriber data was 
changed to the inactive state; and 



(2) deleting the registered subscriber data when 
receiving no further location registration from the 
mobile station within the predetermined period of 
time after the state of the registered subscriber data 
5 was changed to the inactive state. 

[0026] Further, the subscriber data control method 
according to the present invention is further character- 
ized by: 

10 

(1) searching the registered subscriber data period- 

• v ically in a first period of .time, and.ehanging the stata- 
of the registered subscriber data of the mobile sta- 
tion, which does not perform a periodic location reg- 
is istration for specifying a paging area in the 
destination service area within a predetermined 
period of time, to the inactive state; and 

(2) searching the registered subscriber data period- 
20 ically in a second period of time, and deleting the 

registered subscriber data of the inactive state. 

[0027] A subscriber data control method according to 
the present invention is characterized by comprising the 
25 following, from the viewpoint of the subscriber data state 
transition: 

(1) registering the subscriber data, in the destina- 
tion mobile switching center, transmitted from the 

30 home mobile switching center in response to a 
location registration request by the destination 
mobile switching center in accordance with the 
location registration performed by the mobile sta- 
tion; 

35 

(2) searching the registered subscriber data period- 
ically in a first period of time, and changing the state 
of the registered subscriber data of the mobile sta- 
tion, which does not perform a periodic location reg- 

40 istration for specifying a paging area in the 
destination service area within a predetermined 
period of time, from an active state representative 
of an operating state to a first inactive state repre- 
sentative of a delete waiting state; 

45 

(3) changing the state of the registered subscriber 
data from an active state representative of an oper- 
ating state to a second inactive state representative 
of a holding state in response to a subscriber data 

so delete request, which is caused by a recognition of 
movement of the mobile station to another service 
area, by the home mobile switching center; and 

(4) searching the registered subscriber data period- 
55 ically in a second period of time, deleting the regis- 
tered subscriber data of the first inactive state, and 
changing the state of the registered subscriber data 
of the second inactive state to the first inactive 
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[0028] Also, a subscriber data control method accord- 
ing to the present invention is characterized by compris- 
ing the following in more detail from the viewpoint of the 5 
subscriber data state transition: 



state. 

[0029] Further, the subscriber data control method 
according to the present invention is characterized by 
comprising the following from the viewpoint of reducing so 
the control load of the mobile switching center: 



(2) changing the state of the registered subscriber 
data from an active state representative of an oper- 
ating state to an inactive state representative of a 
holding state in response to a subscriber data 
delete request by the home mobile switching 
center; and 

(3) ignoring the subscriber data transmitted from 
the home mobile switching center in response to a 
location registration, request by . the. destination w 
mobile switching center in accordance with the 
location registration performed by the mobile sta- 
tion within a predetermined period of time after the 
state of the registered subscriber data was put in 

the inactive state, and changing the state of the reg- 
istered subscriber data from the inactive state to the 
active state. 

[0030] Further, the subscriber data control method 
according to the present invention is characterized by 
comprising the following from the viewpoint of reducing 
the control load of the mobile switching center: 

(1) registering the subscriber data, in the destina- 
tion mobile switching center, transmitted from the 
home mobile switching center in response to a 
location registration request by the destination 
mobile switching center in accordance with the 
location registration performed by the mobile sta- 
tion; 

(2) changing the state of the registered subscriber 
data from an active state representative of an oper- 
ating state to an inactive state representative of a 
holding state in response to a subscriber data 
delete request by the home mobile switching 
center; 

(3) transmitting the location registration request 
with data indicating that the transfer of the sub- 
scriber data is unnecessary to the home mobile 
switching center when receiving a location registra- 
tion from the mobile station within a predetermined 
period of time after the state of the registered sub- 
scriber data was put to the inactive state; and 

(4) receiving a location registration response from 
the home mobile switching center, and changing 
the state of the registered subscriber data from the 
inactive state to the active state. 

[0031 ] The subscriber data control method according 
to the present invention is characterized by comprising 
the following from the viewpoint of reducing the transfer 
signal in the mobile switching network: 



(1) registering the subscriber data, in the destina- 
tion mobile switching center, transmitted from the 
home mobile switching center in response to a ss 
location registration request by the destination 
mobile switching center in accordance with the 
location registration performed by the mobile sta- 



(1) registering the subscriber data, in the destina- 
tion mobile switching center, transmitted from the 
home mobile switching center in response to a 10 
location registration request by the destination 
mobile switching centee in*aGG9rdance-w*th the - 
location registration performed by the mobile sta- 
tion; 

75 

(2) searching the registered subscriber data period- 
ically in a first period of time, and changing the state 
of the registered subscriber data of the mobile sta- 
tion, which does not perform a periodic location reg- 
istration for specifying a paging area in the 20 
destination service area within a predetermined 
period of time, from an active state representative 

of an operating state to a first inactive state repre- 
sentative of a delete waiting state; 

25 

(3) changing the state of the registered subscriber 
data from an active state representative of an oper- 
ating state to a second inactive state representative 
of a holding state in response to a subscriber data 
delete request by the home mobile switching 30 
center; 

(4) changing the state of the registered subscriber 
data to the active state when receiving the location 
registration from the mobile station within a prede- 35 
termined period of time after the state of the regis- 
tered subscriber data was changed to any inactive 
state of the first inactive state and the second inac- 
tive state; and 

40 

(5) searching the registered subscriber data period- 
ically in a second period of time, deleting the regis- 
tered subscriber data of the first inactive state, and 
changing the state of the registered subscriber data 

of the second inactive state to the first inactive 45 
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(1) registering the subscriber data, in the destina- 
tion mobile switching center, transmitted from the 
home mobile switching center in response to a 
location registration request by the destination 
mobile switching center in accordance with the 
location registration performed by the mobile sta- 
tion; 

(2) searching the registered subscriber data period- 
ically in a first period of time, and changing the state 
of the registered subscriber data of the mobile sta- 
tion, which does not perform a periodic location reg- 
istration for specifying a paging area in the 
destination service area within a predetermined 
period of time, from an active state representative 
of an operating state to an inactive state represent- 
ative of a delete waiting state; and 

(3) searching the registered subscriber data period- 
ically in a second period of time, and deleting the 
registered subscriber data of the inactive state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

Fig. 1 is a block diagram for explaining a conven- 
tional control operation which is performed when 
the mobile station moves around several service 
areas in a mobile communication network. 

Fig. 2 is an explanatory diagram showing the ten- 
dency of the service area structure in the mobile 
communication network, in which Fig. 2(A) shows 
the structure of a concentric circular service area 
and Fig. 2(B) shows the service area structure hav- 
ing the wide stretch in the X-Y axial directions. 

Fig. 3 is a block structural diagram for explaining 
radio paging areas in a service area. 

Fig. 4 is a conceptual diagram showing the struc- 
ture of a subscriber data area of the mobile switch- 
ing center through the subscriber data control 
method according to the present invention. 

Fig. 5 is a flowchart for explaining the control oper- 
ation for setting and changing a value of the ACT 
flag in accordance with the state of the subscriber 
data through the subscriber data control method 
according to the present invention, in which Fig. 
5(A) shows the operation of setting and changing 
the ACT flag of the subscriber data by judging the 
state of the periodic location registration which is 
carried out by the mobile station, and Fig. 5(B) 
shows the operation of setting and changing the 
ACT flag when receiving a subscriber data delete 
request of the mobile station from the home mobile 



switching center. 

Fig. 6 is a flowchart showing the control operation 
of the mobile switching center in the case where the 
5 location registration signal is received from the 

mobile station through the subscriber data control 
method according to the present invention. 

Fig. 7 is a flowchart showing the operation of delet- 
10 ing the subscriber data through the subscriber data 
control method according to the present invention. 

Fig. 8 is a state transition diagram showing the tran- 
sition of the subscriber data state through the sub- 
15 scriber data control method according to the 
present invention. 

Fig. 9 is a signal sequence diagram showing a case 
in which the mobile station visits the service area 

20 controlled by the destination A MSC and the loca- 
tion registration as a visitor is performed, and the 
mobile station visits another service area controlled 
by the destination B MSC, and thereafter the mobile 
station again returns to the service area of the des- 

25 tination A MSC within a period of the subscriber 
date delete timing. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

30 

[0033] A subscriber data control method according to 
one embodiment of the present invention will be 
described with reference to the accompanying draw- 
ings. 

35 [0034] Fig. 3 is a block structural diagram for explain- 
ing radio paging areas in a certain service area. 
[0035] As described above, in the case of dealing with 
a terminating call to a certain mobile station, the call is 
routed to a service area in which the mobile station cur- 

40 rently exists, and a paging signal is transmitted simulta- 
neously from base stations in the service area to page 
the mobile station. 

[0036] In general, the service area is locally covered 
by a plurality of base stations (radio cell areas) over a 

45 wide area. Therefore, transmitting the paging signal 
from all the base stations in the service area is waist of 
the system resources because the mobile station is 
locating in only one radio cell area. 
[0037] Therefore, in many mobile communication sys- 

50 terns, the service area is further divided into some radio 
paging areas so that one radio paging area is made up 
of one or plural radio cell areas, and the mobile station 
transmits* a location registration request signal periodi- 
cally at several-minute intervals (the time intervals are 

55 different according to the system) and notifies the 
mobile communication switching center that in which 
paging area the mobile station currently exists. 
[0038] For example, in Fig. 3. the mobile station per- 
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forms periodic location registration, and if a base station 
that receives the periodic location registration and 
reports it is a BS 22, an MSC 2 recognizes that the 
mobile station currently exists in the cell of the BS 22. In 
the case where there is an incoming call to be termi- 5 
nated to the mobile station, the MSC 2 instructs the 
transmission of a paging signal only to the BS 22. 
[0039] The above location registration for notification 
of the radio paging area in which the mobile station 
exists is only used for controlling the mobile switching 10 
center in the subject service area. The mobile switching 
center^that has. receivecMhe location registrator pep- r 
forms processing for only renewing location information 
(paging area information) relating to the subject mobile 
station managed in the self mobile switching center if it 15 
has already received the subscriber data transferred 
from its hone mobile switching center even if the mobile 
station that performed the location registration is a visi- 
tor mobile station. 

[0040] It is needless to say that if this location registra- 20 
tion is a first location registration from the mobile sta- 
tion, the location registration request and the subscriber 
data transfer request are performed on the home mobile 
switching center as described above. 
[0041 ] This is a supplementary explanation that the 25 
mobile switching center is not provided with data suffi- 
cient to discriminate which mobile switching center is a 
home mobile switching center according to an equip- 
ment number received from the mobile station together 
with the location registration signal at the time when the 30 
location registration request and the subscriber data 
transfer request are performed. Accordingly, the above 
subscriber data request signal is transmitted to data- 
base which is commonly provided in the mobile commu- 
nication network. The common data base can be 35 
accessed from any mobile switching centers and is 
designed so as to manage whole data of the subscriber 
numbers, the equipment numbers and corresponding 
home mobile switching centers of all the mobile stations 
which are subscrtoed and registered in the mobile com- 40 
munication network. Then, the subscriber data request 
signal is transferred to the home mobile switching 
center discriminated through the common database. 
The subscriber data and the subscriber data response 
signal sent out from the home mobile switching center 45 
are transferred directly to the mobile switching center 
which is an origination point of the subscriber data 
request signal transmission. The following description is 
not applied to the reception and transmission of the sig- 
nal through the common data base, but an initial sub- so 
scriber data request signal is thus transferred. 
[0042] Also, in the case where a user of a mobile sta- 
tion turned of the power supply of the mobile station 
which has performed the periodic location registration, 
or in the case where a user of a mobile station goes into ss 
an underground which radio signals do not reach and 
has moved away anywhere, since the location registra- 
tion information which was, performed at the last time 
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has remained as it is, the paging signal is transmitted 
from the base station corresponding to the radio paging 
area in response to the incoming call to be terminated to 
the mobile station. However, in this case, since the 
mobile station does not exist therein, the mobile station 
cannot respond to the paging signal, and therefore a 
processing of no response from the called subscriber is 
performed. 

[0043] Subsequently, the subscriber data storing state 
in the subscrfoer data control method according to the 
present invention will be described with reference to Fig. 

4„ . 

[0044] Fig. 4 is a conceptual diagram showing the 
structure of a subscriber data area of the mobile switch- 
ing center. The subscriber data area is divided into an 
area for storing the subscriber data of the mobile sta- 
tions originally registered and managed in the mobile 
switching center, and an area for storing the visitors 
subscriber data transferred from each of their home 
mobile switching centers. 

[0045] The visitor subscriber data is made up of a data 
section for storing the subscriber data transferred from 
the home mobile switching center in correspondence 
with each visitor subscriber as it is. and a header sec- 
tion for storing various information representative of the 
attribute of that data, as shown in Fig. 4. The informa- 
tion in the header section includes an ACT flag indicat- 
ing whether the subscriber, data is effective or not, the 
latest mobile station existing cell number reported by 
the periodic location registration (or a mobile station 
existing radio paging area number), the latest time at 
which the periodic location registration has been 
reported and the discrimination information of the home 
mobile switching center to which the mobile station 
belongs. 

[0046] In the ACT flag, the following three data is set 
in accordance with the state of the subscriber data. 
[0047] That is, an "active" state data indicative of a 
state in which the subscriber data is effective and pres- 
ently used. Specifically, data "1" is set on the active 
state data. Then, an "inactive" state data indicative of a 
state in which the subscriber data is ineffective and 
presently not used. The "inactive" state includes two 
kinds of data which will be described later, and one of 
"0" and "2" is set as the inactive state. 
[0048] The mobile switching center judges the use of 
the subscriber data from the set data of the ACT flag 
before referring to the subscriber data. If the ACT flag is 
"active", the paging control, the call termination control 
or the call origination control is performed according to 
the subscriber data set in the data section and the 
mobile station existing cell number. On the other hand, 
if the ACT flag is "inactive", the control with respect to 
the subscriber is performed assuming that no sub- 
scriber exists. 

[0049] As described above, the subscriber data con- 
trol method according to the present invention will be 
further described with reference to other drawings, on 
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the basis of the periodic location registration and the 
structure of the subscriber data. 
[0050] Fig. 5 is a flowchart for explaining the control 
operation for setting and changing a value of the ACT 
flag in accordance with the state of the mobile station. 
Fig. 5(A) shows the operation of setting and changing 
the ACT flag of the subscriber data by judging the state 
of the periodic location registration which is performed 
by the mobile station, and Fig. 5(B) shows the operation 
of setting and changing the ACT flag when receiving a 
subscriber data delete request of the mobile station 
from the home mobile switching center* . - 
[0051] The operation of Fig. 5(A) will be first 
described. 

[0052] As described above, al! the mobile stations 
existing in the service area perform location registration 
periodically for notification of the corresponding radio 
paging area. The results of the location registration are 
successively renewed and recorded as "mobile station 
existing cell No." and "periodic location registration 
time" in the header section of the subscriber data which 
was described with reference to Fig. 4. The operation of 
monitoring such a periodic location registration is the 
operation shown in Fig. 5(A), and this control operation 
is performed by sequentially scanning all the visitor sub- 
scriber data periodically at predetermined time intervals 
(the time intervals about twice of the periodic location 
registration time intervals although depending on the 
applied system). 

[0053] First, the latest periodic location registration 
time which is recorded in the header section of the sub- 
scriber data is read (step 51 1), and the time difference 
between the registration time and the present time is 
obtained (step 512). If the time difference is larger than 
a predetermined time difference (step 513: Yes), that is, 
if the time difference largely exceeds the predetermined 
time, the ACT flag of the subscriber data with respect to 
the mobile station which does not perform the periodic 
location registration is set to "0" and set as the "inactive" 
state (step 514). This is a concept that a situation in 
which the mobile station moves in a building shadow or 
the like, and the mobile station performs the periodic 
location registration but the base station cannot receive 
its report several times is saved, but it is assumed that 
the mobile station from which the base station does not 
receive the periodic location registration more than sev- 
eral times turns off its power supply or enters an under- 
ground to which radio signals do not reach and has 
moved away anywhere, resulting in setting as the "inac- 
tive" state. 

[0054] On the other hand, the control operation shown 
in Fig. 5(B) is a pre-processing operation of the control 
operation taking into consideration that the mobile sta- 
tion exists in the boundary of two service areas and 
goes or comes between both the service areas in a 
short period time. 

[0055] The mobile station, which was existing in a cer- 
tain service area, has moved into another adjacent 



service area, and the mobile station performs a new 
location registration in the new service area, as a result 
of which the home mobile switching center of the mobile 
station recognizes that the mobile station has moved 

5 from one service area to another service area. The 
home mobile switching center sends out a request sig- 
nal for deleting the subscriber data of the mobile station 
which becomes unnecessary any longer to the mobile 
switching center of the service area in which the mobile 

io station previously exists. The mobile switching center 
that has received the subscriber data delete request 
(step 521 ) sets the ACT flag of the header s^ptjon in,the 
registered subscriber data at "2" and puts in the "inac- 
tive" state actually without deleting the subscriber data 

is (step 522). Then, the mobile switching center sends 
back a subscriber data delete response signal to the 
home mobile switching center (step 523). 
[0056] This is the control operation for omitting the 
operation of obtaining the subscriber data from the 

20 home mobile switching center and setting it in the data 
area in the case where the mobile station returns to the 
previous service area again within a predetermined 
period of time even if the mobile station has moved to 
another service area. 

25 [0057] Subsequently, the operation in the case where 
the location registration is received from the mobile sta- 
tion whose subscriber data is being set as "inactive" will 
be described with reference to Fig. 6. 
[0058] Fig. 6 is a flowchart showing the control opera- 

30 tion of the mobile switching center in the case where the 
location registration signal is received from the mobile 
station. 

[0059] The mobile switching center, that has received 
the location registration signal from the mobile station 

35 (step 611). discriminates whether the mobile station is a 
home mobile station, which is registered and managed 
by the own mobile switching center, or a visitor mobile 
station, which is registered and managed by other 
mobile switching center, with reference to the equip- 

40 ment number of the mobile station notified together with 
the location registration signal. 

[0060] If the mobile station is the home mobile station, 
the mobile switching center performs the location regis- 
tration control (step 612). On the other hand, if the 
45 mobile station is the visitor mobile station, the mobile 
switching center confirms whether the subscriber data 
of the visitor mobile station has already been registered, 
or not (step 613). 

[0061] As a result of this confirmation, in the case 
so where the subscriber data has not yet been registered 
(step 613: No), the mobile switching center sends out a 
subscriber data request signal to the home mobile 
switching center (step 623), and receives the subscriber 
data and a subscriber data response signal transmitted 
55 from the home mobile switching center (step 624). 
[0062] The mobile switching center registers the 
received subscriber data in a subscriber data area for a 
visitor subscriber in association with the subscriber 
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number and the equipment number (step 625), and sets 
necessary information on the header information of the 
subscriber data (step 626). In other words, the mobile 
switching center sets the ACT flag at "1" and registers 
the mobile station existing cell number where location 
registration is made, its time and the discrimination 
information of the home mobile switching center which 
was included in the subscriber data response signal. 
[0063] Also, in the case where the mobile station is the 
visitor mobile station but the subscriber data has been 
already registered, the mobile switching center reads 
out the ACT flag of the subscriber data>of . the mobile 
station (step 614) and performs the following operation 
in accordance with the current set value of the ACT flag. 
[0064] In the case where the current set value of the 
ACT flag is "0" of "inactive" (step 615: Yes), this is in a 
state where there has been no succeeding periodic 
location registration even if a predetermined given 
period of time or longer had elapsed from a last periodic 
location registration, that is, in a subscriber data delete 
waiting state which will be described later. 
[0065] In this state, since the reception of the location 
registration request signal means that the mobile station 
still exists in this service area, the mobile switching 
center sets the ACT flag at "1" and restores the sub- 
scriber data (step 617). Then, the mobile switching 
center renews the mobile station existing cell number 
and the registration time to reported ones (step 618). 
[0066] In the case where the ACT flag is "1 " of "active" 
(step 616: Yes), this is in a state where the mobile sta- 
tion exists in the service area and performing the peri- 
odical location registration request. Since the location 
registration request in this state is a periodic report of 
the radio paging area in which the mobile station exists, 
the mobile switching center renews the mobile station 
existing cell number and the registration time by the 
reported contents (step 618). 

[0067] In the case where the ACT flag is "2" of "inac- 
tive" (step 616: No), this is in a state where the mobile 
station has moved to another service area and per- 
formed the location registration in the new service area, 
but it is expected to come back this service area again. 
The case where the ACT flag is "2" means that the 
mobile switching center keeps (not delete) the sub- 
scriber data of the mobile station, although the mobile 
switching center has received the subscriber data 
delete request from the home mobile switching center, 
taking a case in which the mobile station again returns 
to this service area into account. Therefore, the recep- 
tion of the location registration request in this case 
means that the mobile station again returns to this serv- 
ice area. 

[0068] In this case, since the mobile switching center 
is keeping the subscriber data of the mobile station, it is 
unnecessary to have the subscriber data transferred 
from the home mobile switching center. However, since 
it is necessary to perform the location registration of the 
mobile station in the home mobile switching center, the 



mobile switching center transmits the subscriber data 
request signal to the home mobile switching center 
(step 619). 

[0069] The subscriber data request signal may be a 

5 new subscriber data request signal having an additional 
information field which means the transfer of the sub- 
scriber data is not necessary, or may be a conventional 
subscriber data request signal. 
[0070] In the case of introducing the new subscriber 

io data request signal having the additional information 
field which means the transfer of the subscriber data is 
- not necessary, the home mobile switching ■* center- 
renews the location registration information of the 
mobile station and sends back the subscriber data 

15 response signal without adding the subscriber data. 
Accordingly, in the home mobile switching center, 
although the analysis control of the new information 
field increases, the load relating to the control operation 
for transferring the subscriber data is reduced. Also, the 

20 mobile switching center, that has transmitted the sub- 
scriber data request signal, recognizes that the request 
signal has been normally received by the home mobile 
switching center by receiving the subscriber data 
response signal, so that it can continue the subsequent 

25 control and reduces the load of the control operation for 
setting the subscriber data in the visitor subscriber area. 
[0071 ] On the other hand, in the case of employing the 
subscriber data request signal as in the conventional 
manner, the home mobile switching center renews the 

30 reported location registration information and sends 
back the subscriber data response signal including trie 
subscriber data of the mobile station. Then, the mobile 
switching center, that has transmitted the subscriber 
data request signal, recognizes that the request signal 

35 has been normally received by the home mobile switch- 
ing center by receiving the subscriber data response 
signal, and ignores the subscriber data included in sub- 
scriber data response signal and continues the subse- 
quent control. Similarly, in this case, the load of the 

40 control operation for setting the subscriber data in the 
visitor subscriber area is reduced. 
[0072] In this way, when the mobile, switching center 
has completed the report to the home mobile switching 
center and received the subscriber data response sig- 

45 nal (step 620), it sets the ACT flag of the header infor- 
mation of the subscriber data at "1" and restores the 
subscriber data (step 621). Then, the mobile switching 
center renews the mobile station existing cell number 
and the registration time by the reported contents (step 

so 622). 

[0073] As described above with reference to Fig. 6, 
even if the subscriber data has been set as "inactive", it 
can be restored to "active" by receiving the new location 
registration request signal from the mobile station if it is 
55 before the operation shifting to the delete operation 
which will be described later. 

[0074] Subsequently, the operation of deleting the 
subscriber data which has been judged to be unneces- 
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sary will be described with reference to Fig. 7. 
[0075] As has been described foregoing, in the sub- 
scriber data with respect to the mobile station which has 
not performed the periodic location registration for a 
time largely exceeding a predetermined period of time, 
the ACT flag is set at "0" and "inactive". Then, from the 
viewpoint of using the resource effectively, it is not desir- 
able to wait for the restoration by a succeeding periodic 
location registration indefinite because the visitor sub- 
scriber data area getting full. 

[0076] In view of the above, in the case where there is 
no succeeding Jocat/on registration request for. the. sub- 
scriber data whose ACT flag remains being set at the 
"0" of "inactive" state, it is judged that the mobile station 
does not exist in this service area anymore, and the 
control of deleting the subscriber data should be per- 
formed. Also, it is not desirable to wait an indefinite time 
for the state change of the ACT flag "2", because keep- 
ing such unnecessary subscriber data for a long time 
causes the resource efficiency of the subscriber data 
area being deteriorated. In view of this, the subscriber 
data control method according to the present invention 
performs the control shown in a flowchart relating to the 
subscriber data deletion shown in Fig. 7. 
[0077] Fig. 7 shows a process performed at predeter- 
mined time intervals though it depends on the system, 
and performed at time intervals (for example, intervals 
of from 1 5 to 30 minutes) proper to delete the subscriber 
data the ACT flag of which is set at the "0" of Inactive" 
state. In this process, all of the visitor subscriber data 
are periodically sequentially scanned, and the following 
control operation is performed for each of the subscriber 
data. 

[0078] First, by extracting the ACT flag, the data con- 
tents that have been set is recognized (step 71 1). 
[0079] In the case where the ACT flag is "1 ", since the 
subscriber data is in the "active" state, completes the 
process without any control (step 712: Yes). 
[0080] In the case where the ACT flag is "2" of "inac- 
tive", the ACT flag is set at the "0" of "inactive" state 
(step 715), and puts in a "waiting for deletion" state 
where the subscriber data will be deleted in the next 
operation period if there is no location registration 
request till then. This is based on a concept that one 
more period is to be waited for performing deleting proc- 
ess for the case that the state of the ACT flag changed 
just before this deleting process since the ACT flag is 
set at "2" immediately after the mobile station has 
moved to another service area 

[0081] Accordingly, the time interval until the deletion 
is fluctuated dependent upon the time point when the 
ACT flag is set at "2" from a time slightly longer than one 
period to a time slightly shorter than two period. 
[0082] The subscriber data, whose ACT flag is being 
set at "0", is deleted immediately (step 714). This is a 
concept that since various guard timings have been pro- 
vided until the ACT flag is set at "0", taking into consid- 
eration the non-report of the periodic location 



registration due to the deterioration of the radio signal 
transmission state or the like, the subscriber data set 
between the operation periods of this process is to be 
deleted in the operation of the next period. 

5 [0083] Fig. 8 is a state transition diagram showing the 
transition of the subscriber data state through the 
above-described subscriber data control method 
according to the present invention. Referring to Fig. 8, 
the operation of the subscriber data control method 

w according to the present invention will be described in 
order. 

[0084] . K: there is a first location registration (801 ) from 
the mobile station which is subjected to subscriber reg- 
istration in another service area, the subscriber data 

75 transferred from the home mobile switching center is 
registered in the visitor subscriber data area (802). In 
this state, "1" is set on the ACT flag of the header sec- 
tion which is representing the "active" state (state 803). 
[0085] The "active" state is continuously renewed 

20 every time the periodic location registration report (81 2) 
is obtained. However, in the case where there is no suc- 
ceeding periodic location registration even rf a predeter- 
mined period of time has elapsed (periodic location 
registration timeout: 813), the ACT flag is changed to "0" 

25 and changed to the "inactive" state (state 804). Also, in 
the case where the subscriber data delete request sig- 
nal is received from the home mobile switching center 
because the mobile station having moved to another 
service area (814), the ACT flag is changed to "2" and 

30 changed to the "inactive" state (state 806). 

[0086] In the "inactive" state where the ACT flag is set 
at "2" (state 806), if the location registration report (821) 
is again obtained from the mobile station within a prede- 
termined period of time, the ACT flag is set at "1 " and 

35 restored to the "active" state (state 803). However, in the 
case where there is no location registration report even 
rf the predetermined period of time has elapsed (state 
change wait timeout: 816), the ACT flag is changed to 
"0" and changed to the "inactive" state (state 804). 

40 [0087] In the "inactive" state where the ACT flag is set 
at "0" (state 804), deletion is reserved within the prede- 
termined period of time, and if the location registration 
report (822) is again obtained from the mobile station 
within that period of time, the ACT flag is changed to "1" 

45 and restored to the "active" state (state 803). However, 
in the case where there is no location registration report 
even if the predetermined period of time has elapsed 
(delete wait timeout: 818), the state is changed to the 
subscriber data delete state (state 805), and the sub- 
so scriber data of the subject mobile station is deleted from 
the visitor subscriber data area. 

[0088] Fig. 9 is a signal sequence diagram showing a 
case in which the visitor mobile station in the subject 
service area has moved to another service area after 
55 the subscriber data was registered as a visitor sub- 
scriber in the subject service area, and thereafter the 
mobile station again returned to the subject service 
area within a period of the subscriber date delete timing. 
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[0089] After the details of the present invention were 
already described, the operation relating to this drawing 
will be described in brief. 

[0090] When the MS 4, whose home MSC is the MSC 
1 , performs the location registration in the service area 
of the MSC 2 (911), the MSC 2 transmits a subscriber 
data request signal (901) to the MSC 1 which is a home 
MSC of the MS 4. The MSC 1 that has received the sub- 
scriber data request signal transfers the subscriber data 
of the MS 4 together with the subscriber data response 
signal (902). 

[0091] The MSC 2 registers the recced subscriber 
data in the visitor subscriber data area and sets the ACT 
flag at "1" (912). In this state, the MS 4 can receive a 
communication service in the service area of the MSC 
2. 

[0092] When the MS 4 moves from the service area of 
the MSC 2 to the service area of the MSC 3 and per- 
forms the location registration (913) there, the MSC 3 
transmits a subscriber data request signal (903) to the 
MSC 1 which is the home MSC of the MS 4. The MSC 
1 that has received the subscriber data request signal 
transfers the subscrber data of the MS 4 together with 
the subscriber data response signal (904). Then, since 
the MSC 1 knows that the MS 4 does not already exist 
in the service area of the MSC 2, the MSC 1 transmits a 
subscriber data delete request signal (905) to the MSC 
2. 

[0093] Upon receiving the subscriber data delete 
request signal, the MSC 2 puts the subscriber data of 
the MS 4 in a holding state without deleting and sets the 
ACT flag at "2". Then, the MSC 2 sends back the sub- 
scriber data delete response signal (906) to the MSC 1 . 
[0094] In addition, although the details were described 
above, counting of the delete timings with respect to the 
subscriber date of the MS 4 which is put in the holding 
state starts (921). 

[0095] If the MS 4 returns to this service area within 
the counted period of the subscriber data delete timing 
and performs the location registration (915), the MSC 2 
transmits the subscriber data request signal (907) to the 
MSC 1 , and when the MSC 2 receives the subscriber 
data response signal (908) from the MSC 1, it restores 
the subscriber data of the MS 4 which has been put in 
the holding state and sets the ACT flag at w r (91 6). 
[0096] rf there is no location registration of the MS 4 
even if the subscriber data delete timing period has 
elapsed, the subscriber data that has been put in the 
holding state is deleted. 

[0097] Also, as the details were described above, the 
subscriber data request signal which is transmitted to 
the home MSC while the subscriber data is being put in 
the holding state may be of a conventional format or a 
format in which a new field indicating that the transfer of 
the subscriber data is unnecessary is added. 
[0098] Subsequently, another embodiment mode of 
the present invention will be described. 
[0099] The above-mentioned first embodiment mode 
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was described with the values of the ACT flag which are 
to be set in the header section of the subscriber data 
being three kinds of M 0", "1" and "2". This embodiment is 
a control method using two kinds of "0 M and "1 w . The 

5 meanings of the respective values are identical with 
those in the first embodiment modes, that is, "0" is "inac- 
tive" that means a delete wait state, and "1" is "active", 
that means in the operating state. 
[01 00] In another embodiment mode, even if the home 

w mobile switching center of the mobile station discrimi- 
nates that the service area, in which the mobile station 
currently exists, has changed, it does not send out the 
subscriber data delete request signal to the mobile 
switching center of the service area in which the mobile 

is station previously existed. 

[01 01 ] For example, a difference from the first embod- 
iment mode will be complementarily described again 
with reference to Fig. 9. 

[0102] When the MS 4 .originally registered in the 
20 MSC 1 , performs the location registration in the service 
area of the MSC 2 (91 1), the MSC 2 transmits the sub- 
scriber data request signal (901) to the MSC 1 which is 
a home MSC of the MS 4. The MSC 1 that has received 
the subscriber data request signal transfers the sub- 
25 scriber data of the MS 4 together with the subscriber 
data response signal (902). 

[0103] The MSC 2 registers the received subscriber 
data in the visitor subscriber data area and sets the ACT 
flag at "1" (912). In this state, the MS 4 can receive a 
30 communication service in the service area of the MSC 
2. 

[0104] When the MS 4 has moved from the service 
area of the MSC 2 to the service area of the MSC 3, and 
performs the location registration (913) there, the MSC 

35 3 transmits the subscriber data request signal (903) to 
the MSC 1 which is the home MSC of the MS 4. The 
MSC 1 that has received the subscrber data request 
signal transfers the subscriber data of the MS 4 together 
with the subscriber data response signal (904). 

40 [0105] The above control operation is identical with 
that in the first embodiment mode. 
[0106] In this situation, the MSC 1 (the home MSC of 
the MS 4) knows that the MS 4 has not already existed 
in the service area of the MSC 2, but the MSC 1 does 

45 not transmit to the MSC 2 the subscriber data delete 
request signal (905). The reason is base on the follow- 
ing concept In the first embodiment mode, as described 
with reference to Fig. 5(A), unless the mobile station 
performs the periodic location registration for specifying 

so the paging area in the service area in which the mobile 
station is existing for a predetermined period of time, the 
state is set at the ACT flag "0" which is inactive and wait- 
ing for deletion state, and then, the subscriber data is 
deleted if no location registration is performed within a 

55 predetermined period of time. Accordingly, it is unnec- 
essary to transmit the subscriber data delete request 
signal from the home mobile switching center to delete 
the subscriber data. 
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[01 07] Accordingly, the MSC 2 sets the ACT flag of the 
subscriber data of the MS 4 at "XT because of the rea- 
son that there is no location registration request from 
the MS 4 for the predetermined period of time and starts 
the counting of the subscriber data delete timing. 5 
[0108] When the MS 4 returns to the subject service 
area within the counted period of the subscriber data 
delete timing and performs the location registration, the 
MSC 2 transmits the subscriber data request signal to 
the MSC 1 as in the first embodiment mode, and when 10 
the MSC 2 receives the subscriber data response signal 
from the MSC 1 , it restores the subscriber data of the. 
MS 4 which has been put in the delete wait state and 
sets the ACT flag at "1 

[0109] If there is no location registration of the MS 4 15 
even if the subscriber data delete timing period has 
elapsed, the subscriber data is deleted. 
[01 1 0] Also, as the details were described above, the 
subscriber data request signal which is to be transmit- 
ted to the home MSC, while the subscriber data is being 20 
put in the holding state, may be of a conventional format 
or a format in which a new field indicating that the trans- 
fer of the subscriber data is unnecessary is added. 
[01 1 1] As described above, the subscriber data con- 
trol method according to the present invention enables 25 
the control load on the mobile switching center relating 
to the visitor subscriber data processing with respect to 
the mobile station that frequently moves between the 
service areas to be reduced and also the resource of 
the visitor subscriber data area to be effectively used. In 30 
particular, in the other embodiment, the processing load 
in the home mobile switching center is reduced, and 
also the signal transmitted and received in the mobile 
switching network can be deleted, thereby contributing 
to the resource effective use in the entire network . 35 
[01 12] As was described above, in the subscriber data 
control method in the mobile communication network 
according to the present invention, the subscriber data 
of the visitor mobile station is not deleted in response to 
the subscriber data delete request from its home mobile 40 
switching center due to a fact that the visitor mobile sta- 
tion has further moved to another service area, and the 
state of the registered subscriber data of the visitor 
mobile station is set as the inactive holding state from 
the active state, and thereafter in the case where the 45 
visitor mobile station returns to the subject service area 
within a predetermined period of time and again per- 
forms the location registration, restoration of the sub- 
scriber data of the visitor mobile station can be made by 
only changing the state of the subscriber data from the so 
inactive state to the active state. 
[0113] For that reason, since it is unnecessary to 
request the subscriber data to the home mobile switch- 
ing center, and also the subscriber data can be ignored 
even if it is transmitted, there can be obtained such 55 
advantage that the control load on the mobile switching 
center is reduced. This is in particular remarkable in the 
case where in a large city where a plurality of service 



areas are constructed concentrically, the mobile station 
frequently moves across the service areas. 
[0114] Also, with respect to the visitor mobile station 
from which the periodic location registration report for 
renewing and registering the paging area periodically is 
not obtained because the user of the mobile station 
turns off its power supply and moves to another service 
area as it is, or moves to another service area by a sub- 
way which radio signals do not reach, or with respect to 
the visitor mobile station whose subscriber data is being 
put in the holding state and does not perform location 
registration within a predetermined period of time, since^. > 
the subscriber data which is in the delete wait state is 
periodically searched and deleted in a predetermined 
period of time, there is obtained such an advantage that 
the resource of the visitor subscriber data area can be 
effectively used. 

[01 15] In addition, in the embodiment mode in which 
the subscriber data delete signal may not be transmitted 
to each mobile switching center of the service area in 
which the visitor mobile station previously existed, 
although the change of the service area for the mobile 
station is detected at the home mobile switching center, 
the load on the home mobile switching center is 
reduced and it also contributes to the effective use of 
the resource in the entire network. 
[0116] Although the embodiment modes of the 
present invention was described in detail with reference 
to the drawings, the present invention is not limited to 
those embodiment modes, and the modification of 
design falling within the subject matter of the present 
invention, etc., are contained in the present invention. 

Claims 

1 . A subscriber data control method in a mobile com- 
munication network in which subscriber data of a 
mobile station is transferred from a home mobile 
switching center to a destination mobile switching 
center when the mobile station moves from a home 
service area controlled by the home mobile switch- 
ing center to a destination service area controlled 
by the destination mobile switching center, and per- 
forms a location registration in the destination serv- 
ice area, said method comprising: 

registering said subscriber data, in said desti- 
nation mobile switching center, transmitted 
from said home mobile switching center in 
response to a location registration request by 
said destination mobile switching center in 
accordance with the location registration per- 
formed by the mobile station; and 

changing the state of said registered sub- 
scriber data from an active state representative 
of an operating state to an inactive state repre- 
sentative of a holding state in response to a 
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subscriber data delete request, which is 
caused by a recognition of movement of the 
mobile station to another service area, by said 
home mobile switching center. 

5 

2. The subscriber data control method in a mobile 
communication network as claimed in claim 1, said 
method further comprising: 

changing the state of the registered subscriber io 
data from the inactive state to the active state 
"-hen receiving a location regisfc&iiaefcora said., 
mobile station within a predetermined period of 
time after the state of said registered sub- 
scriber data was changed to the inactive state; is 
and 

deleting said registered subscriber data when 
receiving no further location registration from 
said mobile station within the predetermined 20 
period of time after the state of said registered 
subscriber data was changed to the inactive 
state. 

3. The subscriber data control method in a mobile 25 
communication network as claimed in claim 1 , said 
method further comprising: 

searching said registered subscriber data peri- 
odically in a first period of time, and changing 30 
the state of said registered subscriber data of i 
the mobile station, which does not perform a 
periodic location registration for specifying a 
paging area in said destination service area 
within a predetermined period of time, to the 35 
inactive state; and 

searching said registered subscriber data peri- 
odically in a second period of time, and deleting 
said registered subscriber data of the inactive 40 
state. 

4. A subscriber data control method tri a mobire com- 
munication network in which subscriber data of a 
mobile station is transferred from a home mobile 45 
switching center to a destination mobile switching 
center when the mobile station moves from a home 
service area controlled by the home mobile switch- 
ing center to a destination service area controlled 
by 1 
forr 
ice 
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accordance with the location registration per- 
formed by the mobile station; 

searching said registered subscriber data peri- 
odically in a first period of time, and changing 
the state of said registered subscriber data of 
the mobile station, which does not perform a 
periodic location registration for specifying a 
paging area in said destination service area 
within a predetermined period of time, from an 
active state representative of an operating 
stateio«a first inactive state representative of a.,^ - ■ - 
delete waiting state; 

changing the state of said registered sub- 
scriber data from an active state representative 
of an operating state to a second inactive state 
representative of a holding state in response to 
a subscriber data delete request, which is 
caused by a recognition of movement of the 
mobile station to another service area, by said 
home mobile switching center; and 

searching said registered subscriber data peri- 
odically in a second period of time, deleting 
said registered subscriber data of said first 
inactive state, and changing the state of said 
registered subscriber data of said second inac- 
tive state to said first inactive state. 

5- A subscrfoer data control method in a mobile com- 
munication network in which subscriber data of a 
mobile station is transferred from a home mobile 
switching center to a destination mobile switching 
center when the mobile station moves from a home 
service area controlled by the home mobile switch- 
ing center to a destination service area controlled 
by the destination mobile switching center, and per- 
forms a location registration in the destination serv- 
ice area, said method comprising: 

registering said subscriber data, in said desti- 
nation mobile switching center, transmitted 
from said home mobile switching center in 
response to a location registration request by 
said destination mobile switching center in 
accordance with the location registration per- 
formed by the mobile station; 



le destination mobile switching center, and per- so 
is a location registration in the destination serv- 
irea, said method comprising: 

registering said subscriber data, in said desti- 
nation mobile switching center, transmitted 55 
from said home mobile switching center in 
response to a location registration request by 
said destination mobile switching center in 



searching said registered subscriber data peri- 
odically in a first period of time, and changing 
the state of said registered subscriber data of 
the mobile station, which" does not perform a 
periodic location registration for specifying a 
paging area in said destination service area 
within a predetermined period of time, from an 
active state representative of an operating 
state to a first inactive state representative of a 
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delete waiting state; 

changing the state of said registered sub- 
scriber data from an active state representative 
of an operating state to a second inactive state 5 7. 
representative of a holding state in response to 
a subscriber data delete request by said home 
mobile switching center; 

changing the state of said registered sub- 10 
scriber data to the active state when receiving 
the location registration from, said mobile sta-^ 
tion within a predetermined period of time after 
the state of said registered subscriber data was 
changed to any inactive state of the first inac- is 
tive state and the second inactive state; and 

searching said registered subscriber data peri- 
odically in a second period of time, deleting 
said registered subscriber data of said first 20 
inactive state, and changing the state of said 
registered subscriber data of said second inac- 
tive state to said first inactive state. 

A subscriber data control method in a mobile com- 25 
munication network in which subscriber data of a 
mobile station is transferred from a home mobile 
switching center to a destination mobile switching 
center when the mobile station moves from a home 
service area controlled by the home mobile switch- 30 
ing center to a destination service area controlled 
by the destination mobile switching center, and per- 
forms a location registration in the destination serv- 
ice area, said method comprising: 

35 

registering said subscriber data, in said desti- 
nation mobile switching center, transmitted 
from said home mobile switching center in 
response to a location registration request by 
said destination mobile switching center in 40 
accordance with the location registration per- 
formed by the mobile station; 

changing the state of said registered sub- 
scriber data from an active state representative 45 8. 
of an operating state to an inactive state repre- 
sentative of a holding state in response to a 
subscriber data delete request by said home 
mobile switching center; and 

50 

ignoring said subscriber data transmitted from 
said home mobile switching center in response 
to a location registration request by said desti- 
nation mobile switching center in accordance 
with the location registration performed by the 55 
mobile station within a predetermined period of 
time after the state of said registered sub- 
scriber data was put in the inactive state, and 



changing the state of said registered sub- 
scriber data from the inactive state to the active 
state. 

A subscriber data control method in a mobile com- 
munication network in which subscriber data of a 
mobile station is transferred from a home mobile 
switching center to a destination mobile switching 
center when the mobile station moves from a home 
service area controlled by the home mobile switch- 
ing center to a destination service area controlled 
by the destination mobile switching center, and per- 
forms a location registration in the destination serv- 
ice area, said method comprising: 

registering said subscriber data, in said desti- 
nation mobile switching center, transmitted 
from said home mobile switching center in 
response to a location registration request by 
said destination mobile switching center in 
accordance with the location registration per- 
formed by the mobile station; 

changing the state of said registered sub- 
scriber data from an active state representative 
of an operating state to an inactive state repre- 
sentative of a holding state in response to a 
subscriber data delete request by said home 
mobile switching center; 

transmitting said location registration request 
with data indicating that the transfer of the sub- 
scriber data is unnecessary to the home mobile 
switching center when receiving a location reg- 
istration from said mobile station within a pre- 
determined period of time after the state of said 
registered subscriber data was put to the inac- 
tive state; and 

receiving a location registration response from 
the home mobile switching center, and chang- 
ing the state of said registered subscriber data 
from the inactive state to the active state. 

A subscriber data control method in a mobile com- 
munication network in which subscriber data of a 
mobile station is transferred from a home mobile 
switching center to a destination mobile switching 
center when the mobile station moves from a home 
service area controlled by the home mobile switch- 
ing center to a destination service area controlled 
by the destination mobile switching center, and per- 
forms a location registration in the destination serv- 
ice area, said method comprising: 

registering said subscriber data, in said desti- 
nation mobile switching center, transmitted 
from said home mobile switching center in 
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response to a location registration request by 
said destination mobile switching center in 
accordance with the location registration per- 
formed by the mobile station; 

5 

searching said registered subscriber data peri- 
odically in a first period of time, and changing 
the state of said registered subscriber data of 
the mobile station, which does not perform a 
periodic location registration for specifying a w 
paging area in said destination service area 
within a predetermined period^ time* from. an, 
active state representative of an operating 
state to an inactive state representative of a 
delete waiting state; and is 



searching said registered subscriber data peri- 
odically in a second period of time, and deleting 
said registered subscriber data of said inactive 
state. 20 



9. The subscriber data control method in a mobile 
communication network as claimed in claim 8, said 
method further comprising: 

25 

changing the state of said registered sub- 
scriber data to the active state when receiving 
a location registration from said mobile station 
within a predetermined period of time after the 
state of said registered subscriber data having 30 
been changed from the active state to the inac- 
tive state. 



10. The subscriber data control method in a mobile 
communication network as claimed in claim 8, said 35 
method further comprising: 

transmitting said location registration request 
with data indicating that the transmission of the 
subscriber data is unnecessary to said home 40 
mobile switching center when receiving a loca- 
tion registration from said mobile station within 
a predetermined period of time after the state 
of said registered subscriber data has been 
changed to the inactive state, ; and 45 



receiving a location registration response from 
said home mobile switching center, and chang- 
ing the state of said registered subscriber data 
from the inactive state to the active state. so 
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Fig.2 (A) 
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FIG.5(A) 
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